SIRT6 regulates the cigarette smoke-induced signalling in rheumatoid arthritis synovial fibroblasts.
Cigarette smoking is a recognized environmental risk factor for the development and progression of rheumatoid arthritis (RA). RA synovial fibroblasts (RASF) actively contribute to inflammation and joint destruction in this chronic inflammatory autoimmune disease. In the current study, we investigated the influence of cigarette smoke on the inflammatory and matrix-destructive properties of RASF. Furthermore, the functional role of Sirtuin 6 (SIRT6) in the regulation of the signalling induced by cigarette smoke or by tumor necrosis factor alpha (TNFα) was elucidated. We demonstrated that stimulation with cigarette smoke extract (CSE) enhances the pro-inflammatory and matrix-destructive potential of RASF by inducing the production of pro-inflammatory cytokine interleukin 8 (IL8) and the matrix-destructive enzyme matrix metalloproteinase 1 (MMP1), but not of IL6 and MMP3. Moreover, we could show that the expression of MMP1 is specifically regulated by SIRT6. Treatment of RASF with CSE or TNFα increased the levels of SIRT6. The expression of SIRT6 was also enhanced in vivo in synovial tissues of RA smokers and in joints of mice exposed to cigarette smoke. Silencing of SIRT6 specifically increased basal as well as CSE- and TNFα-induced production of MMP1, demonstrating that SIRT6 plays an important role in restricting MMP1 expression. In conclusion, the upregulation of SIRT6 in RASF under CSE or TNFα stimulation functions as a counterregulatory mechanism attenuating the production of the matrix-destructive enzyme MMP1. This is the first study revealing the protective function of SIRT6 in the cigarette smoke-induced signalling. Cigarette smoke induces pro-inflammatory and matrix-destructive responses in RASF. Cigarette smoke enhances the expression of SIRT6 in vitro and in vivo. TNFα increases the levels of SIRT6. SIRT6 diminishes MMP1 production under cigarette smoke extract and TNFα stimulation.